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MILITARY SPECIFICATION

HOSE ASSEMBLIES, POLYTETRAFLUOROETHYLENE, ARAMID FIBER REINFORCED,
5000 AND 8000 PSI, GENERAL SPECIFICATION FOR

This specification is approved for use by the Naval Air Systems

Command Department of the Navy, and 1s available for use by all
Departments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification defines the requirements for polytetra-
fluoroethylene (PTFE) lined, aramid fiber reinforced, hose assemblies with
dynamic beam seal end fittings for use in aerospace fluid systems.

1.2 (lassification. Hose assemblies shall be of the following type and
service.

1.2.1 Type. Type II, -65 to +275°F Temperature Range.

1.2.2 Service. For service to 5000 psi, the hose assembly is suitable
for use at the small bend radius. For service above 5000 psi, the hose
assembly must be used with the larger bend radius listed in Table II.

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications, standards and handbooks. Unless otherwise
specified, the following specifications, standards and handbooks of the issue
listed in that issue of the Department of Defense Ingex of Specifications and
Standards (DODISS) specified in the solicitation form a part of this
specification to the extent specified herein.
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SPECIFICATIONS (Continued)

FEDERAL (Continued)

PPP-B-585 Boxes, Wood, Wirebound

ppPp-B-591 Boxes, Shipping, Fiberboard, Wood-Cleated

PPP-B-601 Boxes, Wood, Cleated-P1ywood

PPP-B-636 Boxes, Shipping, Fiberboard

PPP-B-665 Boxes, Paperboard, Metal Edged and Components

PPP-B-676 Boxes, Setup

TT-1-735 Isopropyl Alcohol

MILITARY

MIL-P-116 Preservation, Methods of

MIL-C-5501 Caps and Plugs, Protective, Dust and Moisture
Seal, General Specification for

MIL-H-5606 Hydraulic Fluid, Petroleum Base, Aircraft,
Missiie and Ordnance

MIL-F-8815 Fiiter and Filter Elements, Filuid Pressure,
Hydraulic Line, 15 Micron Absolute and 5 Micron
Absolute, Type Il Systems, General Specification
for

MIL-S-8879 Screw Threads, Controlled Radius Root With
Increased Minor Diameter, General Specification
for

MIL-L-89237 Lubricant, Solid Film, Heat Cured, Corrosion
Inhibiting (NATO Code Number S$-1728)

MIL-L-10547 Liner, Case, and Sheet, Overwrap, Water-
Vaporproof or Waterproof, Flexible

MIL-H-46170 Hydraulic Fluid, Rust Inhibited, Fire Resistant,
Synthetic Hydrocarbon Base Type 11

MIL-C-81302 Chbamnn anngund Solvent Trichlgrotri-
fluoroethane

MIL-H-83282 Hydraulic Fluid, Fire Resistant, Synthetic
Hydrocarbon Base, Aircraft (NATO Code Number
H-537)
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SPECIFICATIONS (Continued)

MILITARY (Continued)

MIL-F-85720 Fittings, Tube, Fiuid Systems, Separa ahle, High
Pressure, Dynamic Beam Seal, General Spec1f1ca-
tion for
MIL-F-85720/1 Fittings, Tube, Fluid Systems, Separable, High
' Pressure, Dynam1c Beam Seal, Design Standard for
Male End
STANDARDS
MILITARY
MIL—STD-105 Sampling Procedures and Tables for Inspection by
Attributes
MIL-STD-129 Marking for Shipment and Storage
MIL-STD-130 ldentification Marking of .S, Military Property
MIL-STD-831 Test Reports, preparation of
D0D-STD-1000 Engineering Drawing Practices

(Copies of specifications, standards, drawings and pubiications reGuired by

contractors in connection with spec1f1c procurement functions should be
obtained from the procuring activity or as directed by the contracting
officer.)

2.2 Other publications. The following documents form a part of this

spec1.1c ation to the extent specified herein. Unless otherwise indicated, the
jcsue in effect on date of invitation for bids or requests ftor proposal sha all
apply.

American Society for Testing and Materials (ASTM)

AZ62 Detecting Susceptibility to Intergranular Attack
in Au sten1t1c Stainless Steels
D380 Standard Methods of Testing Rubber Hose
D412 Rubber Properties in Tension, Test Method for
D792 Specific Gravity and Density of Plastics by Dis-
nlacement
placen
D1457 Polytetrafluoroethylene, Molding and Extrusion
Materials
(Application for copies should be addressed to the American Society for
Testing and Materials, 1916 Race Street, Philadelphia, °A 19103.)

3
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ARP 603 Impulse Testing of Hydraulic Hose Assemblies,
Tubing and Fittings
AS 611 Tetrafluoroethylene Hose Assembly Cleaning
Methods
AMS 3380 -~ Hose, Polytetrafluoroeshyiene, TFE Fluorocarbon
Resin, Wire Braid Reinforced
AMS 4944 Titanium Alloy Tubing, Seamless, Hydraulic,
3.0A1-2.5V Cold Worked, Stress Relieved
AMS 5561 Steel Tubing, Welded and Drawn - 9.0Mn 20Cr
6.5Ni 0.28N, High Pressure Hydraulic
[ fiemm VY S mnd Smem €mma mmmsmnce oAt lAd ha adAwmAacen A +A~ +hna CA ﬁﬁnfu Anf AiitAamativo
\Appirication +0r Copies S>nluil ve auuresdsd>Eu LU Lt outliiTiy Ul AuLuihivLive
Engineers Tnr A00 Cammnnwealth Drive. Warrendale. PA 1%096i\
YHIITTI oy A11L e g TTUU LUHRNIUIIWT A J LI U1 T YLy UL T LITsU Ly ~ > 7

(When requesting applicable documents, refer to both title and number. )
(Copies of unclassified documents may be obtained from the Commanding Officer,
Naval Publications and Forms Center, 5801 Tabor Avenue, Phiiadelphia, PA
19120. Requests for copies of classified documents sould be addressed to the

Naval Publications and Forms Center, via the LognlLdnL Government representa-
tive.)

2.3 Order of precedence. In the event of a conflict between th text of
this specification and the references cited herein (except for specification
sheets), the text of this specification shall take precedence.

P R R i I T e e

3. REQUIREMENTS

3.1 Qualification. Hose assemblies furnished under this specification
shall be products which are authorized by the qualifying activity for listing

on the applicable qualified products list at the time set for opening of bids
(see 4 and 6). Each hose assembly furnished under this specification shall be
a product containing separable, or attachment end configurations, identical to
the product which has been inspected and passed the quaiification inspection

specified herein (see 4.2). The procuring activity shall be responsible for
mmmmb s miiml s ES~absAn anmnrAual H:rnﬂ A Ii!l H_Qcann cnnaryfiratinn anAd !\"hl\
9rd[|L|l|9 qua||l feacion G}J}JIUVQI vaosTu Uil HL=i1=Ooo0ouUuv DPCLII rcacviuil gty pLinct
documents prepared by the original contractor. The contractor-approved qual-
ification test in gomo]1ance with this specification for Lhe specific hose

crafts without additional testing, providing the hose assembly as well as the
operating temperature and pressure are within the same limits.
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Requirement Paragraph
Material 3.3
Design and construction 3.4
Performance 3.5
[tem marking 3.6
Workmanship 3.7
Cleaning 3.8

3.3 Material. The hose assembly materials shall be uniform in quality,

free from defects, consistent with good manufacturing practice and shall con-
form to annlirahle :nof~1f1raf1nn< and romnrpmpnt§ specified herein. A1l

WU gppilivlu s opc Q3w Lo 2/ELC

materials not specifically described here1n shall be of the highest quality
and suitable for the purpose intended.

3.3.1 Fittings. The material used shall be titanium alloys or corrosion
resistant steels as specified in MIL-F-85720. The fitting sockets shall be
corrosion resistant steel. The material shall be heat treated, as required,
and have suitable surface protection to meet the requirements of this spec-
ification. ’

3.3.2 Sockets. Crimped or swaged sockets of 304 steel sha]lhpass
testing per ASTM A262 practice E prior to crimping or swaging. This
requirement does not apply to sockets of 321, 347 or 304L corrosion resistant
steel.

3.3.3 Tubing. The tubing used as an integrai part of the hose end
fittings shall be per AMS 4944 or AMS 5561.

3.4 Design and construction. The hose assembly shall consist of a con-

~e LR o I LUl UL L < S COTNnS

structed seamless inner tube of virgin polytetrafluoroethylene (PTFE), rein-
forced with aramid fiber, suitably treated, a black cover and end fittings.
The cover shall be co]ored black to protect the aramid fiber from ultraviolet
light and chafing. The aramid fiber shall be a contrasting color to the black
cover to allow for the inspection of 100% coverage.

3.4.1 Styles and dimensions. The styles and dimensions shall conform to

the design requirements specified herein and applicable drawings as approved
by the procuring activity.

3.4.2 Inner tube. The inner tube shall be of seamless construction of
uniform gage. It shall have a smooth bore and shall be free from pitting or
projections on the inner surface. Additives may be included in the compound
from which the tube is extruded.

3.4.3 Reinforcement. The reinforcement shall consist of an aramid
braid. The braid shall be so arranged over the inner tube as to provide

sufficient strength to insure conformance with the requirements specified

Su
herein. Broken reinforcing cords shall be cause for rejection.

3.4.4 Outer protective cover. The aramid fiber reinforcement shall be
adequately protected from chafing and Tong term exposure from ultraviolet rays
with the addition of a braided outer protective cover. The outer cover shall
be completely entrapped within the fitting socket.

5
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3.4.5 Fittings. The end fittings for the hose assembly shall meet the

o~ - -~

requ1rements ot MIL-F-85720 and MIL-F-85720/1. The materials shall conform to

the applicable specifications listed herein. The outlet design shall be
dynamic beam seal type and meet the requirements of MIL-F-85720.

3.4.5.1 Screw threads. A1l threads shall be in accordance with
MIL-S-8879, with the surface finish of the thread flanks being 62Ra maximum.
A1l threads shall be coated with solid film lubricant per MIL-L-8937.

.6 id media. The hose assembly shall be compatible both
PO 1., ATT_T_-——___ I AYI u avrnon MTL LI CELNEG amA MTI LH_ARYTT7N
nternatliy 4dana ext ernan_y wnn PMIL=-N=-0340<¢, MiL=-N=00UD dliuU FiiL-nN=%ui/ v,
3.4.7 Weight. The hose assembly shall be the lightest weight practical
consistent with oood design practice that is capable of meeting the require-
ments of this spec1f1cat1on

3.4.8 Length. Hose assembly lengths and tolerances shall be as spec-
ified in the applicable specification sheet.
k!

E Poerfaorm
~ L B BV |

3.5.1 Inner tube.

3.5.1.1 Tube roll. The tube, without reinforcement braid, shall not
leak, split, burst, or show any other evidence of malfunction, when rolled

PR PR £ 11 Ae Al oS

through the sequence of rollers as specified in 4.6.2.1.

3.5.1.2 Tube proof pressure. The tube, without reinforcement braid,

shall not Tleak, burst, nor show any evidence of malfunction when held for a
minimum of one minute at the proof pressure specified in Table I.

TABLE I. Tube proof pressure.

Cisn Flattening Gap nunding Gan DrAanf Pracecira

d>izZe faweening uwap AOUnGINg uwadp rvrO0T rressure
Dash No Max. (inches) Min. (inches) (Psi)

-03 .281 .250 380

-04 .281 .250 380

-06 .281 .328 280

-08 .328 .469 220

-10 .328 .578 170

-12 .328 .688 130

_14 .328 765 110

-16 .328 .828 95

3.5.1.3 Tube tensile strength. When tested in accordance with 4.6.2.2,
the longitudinal tensile strength for all _sizes of tubes shall be 2200 psi
minimum at 77 + 2°F
shall be 1800 ps

- N
[+]

nperature.
72 £ 1 4 Snecific gravitv., The specific aravitv valuec af the hoce inner
JeJdel a7V ~ e ~ ~ - J ~ ~ - ~ b ANRC vJ TUuiruc o v VIIC HivoCo 141
tube shall conform to the specific gravity values as required herein, when
tested as specified in 4.6.2.3.
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3.5.1.5 Elongation. The elongation of PTFE tube at 77 + 2°F shall be in
accordance with the values spec1f1ed in 4.6.3.2.
(comp?ete with reinforcing

3.5.2 Hose assembly. The hose assemdbly

braid, cover and assembled with fittings) shall meet the following performance
requirements.
T E 21 Dranf nrocciire Whan +toectod ac c<necified in 4.6.3.1. the hose
Dedelo} rrool presourc. WAEBTM LESTEG a5 SPELiITIitu in TeVevei, hiT TVST
accamhly cimald)l ithetand the nranf nreccecure ligted in Tab]e 11 Wlth@ut md]—
asoxTiiviy JStiat i WiLliloLvaliy L pr vl Pl Toourl © LI e ) vy
function or leakage.
3.5.2.2 Elongation and contraction. The hose assembly shall not change

in length by more than + 0.30 inch in 10 inches of length, when subjected to
the operating pressure Shown in Table II for a minimum of five minutes. The
hose assembly shall be tested in accordance with 4.6.3.2.
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3.5.2.4 Leakage. The hose assembly shall not leak when subjected to two
pressure cycles of 67 percent of minimum burst pressure in Table I1 when
tested in accordance with 4.6.3.4

~ r a r O m i hmcmm mama b iinm bircamd msmAan o ~ Tiha hneca accamhlyv chall nnt

J.J.<.0 HROOM temperdaLure DUrsStL pressurc. ineé nose asseémo:y Sna«: NoL
Yaal naw hiimet a2t anyv nroccure holow the room temnerature burst values spec-
jedak No7r OUTrSL di dily pPrEaouilic UCIUWw il +uuim el Gvsr © 280 2 = W
ified in Table II when tested in accordance with 4.6.3.5.

3.5.2.6 High temperature burst pressure. The hose assembly shall not
leak nor burst at any pressure below the high temperature burst value spec-
ified in Table Il when tested in accordance with 4.6.3.6.

TABLE 1I. Physical requirements of high pressure hose assemblies.
Burst Burst Min. Bend Radius o
Size| Operating| Proof Pressure | Pressure (Inside of Volumetric
Dash | Pressure | Pressure {Room Temp.| Hi Temp. Bend -Inches) |Expansion
No. |(Max. psi)|(Min. psi)|(Min. psi)|(Min. psi)|Operating Pressure| (cc/in.)
5000 ps1 | 8000 psa

-03 8000 16,000 28,000 24,000 1.25 2.50 .09
-04 8000 16,000 28,000 24,000 1.50 3.00 13
-06 8000 16,000 28,000 24,000 2.50 5.00 .21
-08 8000 16,000 28,000 24,000 2.88 5.75 .35
-10 8000 16,000 28,000 24,000 3.25 6.50 .55
-12 8000 16,000 26,000 22,000 4.00 7.75 .75
-14 8000 16,000 25,000 21,000 4.50 8.75 1.20
-16 8000 16,000 24,000 20,000 5.00 9.63 1.60

3.5.2.7 Thermal shock. The hose assembly shall not leak nor show any
evidence of malfunction when exposed to thermal shock of -65 to +275°F when
tested in accordance with 4.6.3.7.

7
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3.5.2.8 Impulse. The hose assembly shall be capable of withstanding
200,000 impulse cycTes at +275°F when tested in accordance with 4.6.3.8.
Testing at _both 5000 ps1 and 8000 psi with the minimum bend radii as specified

2 £ %2 0 Aeromemb Y., £ 201 2 - . .- . - -
J.J.c.o ASSEMDIy Tiexibility. The hose assembly shall not Teak nor show
any evidence of malfunction when flex-cycled from -65 to +275°F when tested in
accordance with 4. 6.2.9 Toactina at hath ENNN nci anAd QNNN ned wibh +ba
LT RGnLT wat sUev e T -;au:uv av vuen JUYU pol guu QUUV pPoi wiLll Llie
minimum bend radii as specified in Table II is required.

3.5.2.10 Stress degradation. The hose assembly shall not exceed the air
leakage as specified when tested in accordance with 4.6.3.10.

3.5.2.11 Pneumatic surge. The inner tube of the hose assembly shall not
collapse or show evidence of degradation when tested in accordance with
4.6.3.11,

3.5.2.12 Pneumatic effusion. The hose assemblies, when tested in
accordance with 4.6.3.12, shall not exceed the effusion rate specified therein.

".13 0vertighten' ng torque. The
ecif i

fitting shall withstand the over-
ied in Tab il

fi
e I when tested in accordance with

TABLE III. Overtightening torque values.

raas . . 2o ) U N
Freeiyg oide tner=rournias
n" Y AN
-U3 130
-NA 2N
v [ VIS
-06 360
-08 576
-10 792
-12 1008
-14 1224
-16 1656
3.5 2 14 Condiurtivity Whan toectad 2c emarifind - A £ 2 14 [
<s2.<. LONUULL IV ILY. OISl LS LCU Ao oSpelir 18U iN %.0.9.108, N0oSe
assemblies of size -03 through -08 shall be capable of conducting a direct
current equal to or greater than 6 microamperes, and sizes -10 throu igh -16, a

current equal to or greater than 12 microamperes, with a test potential of
1000 volts DC. For all sizes the direct current shall not exceed 10,000

microamperes.

2 A T+am mawnlbinn

e 4L LT IIIGII\IIIH.

3.6.1 Part numbering of interchangeable parts. All parts having the
same manufacturer's part number shall be functionally and dimensionally inter-
changeable. The item identification and part number requirements of DOD-STD-

1000 shall govern the manufacturer's part numbers and changes thereto.

. 3.6.2 Ideqtification of Qroduct. Hose assemblies shall be marked for
identification in accoraance with MIL-STD-130. The following special markings
shall be added:

(00)
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a. Fittings: The manufacturer's name or trademark shall be
permanently marked on all end fittings.

b. Assembly: A permanent marking on the fitting or a permanent
band on the assemblies shall be used. The band shall be
retained onto the fitting socket and shall not contact the hose
cover. The band shall be no wider than 1 inch and shall not
impair the flexibility or the performance of the hose or damage
the outer fibers. The marking on the fitting or band shall
include the following information:

(1) Assembly manufacturer's name or trademark and assembly
specification "MIL-H-85800."

(2) Hose manufacturer's Federal Code number.
(3) Operating pressure "Maximum 8000 psi."
(4) Operating temperature "Maximum 275°F."
(5) Pressure test symbol "PT."

(6) Date of hose assembly manufacture expressed in terms of
month and year.

3.7 Workmanship. Remove all burrs and break all sharp edges. Sealing
surfaces shall bc free of detrimental longitudinal and spiral tool marks.
Unless a finer finish is specified in applicable drawings, sealing surfaces

shall be smooth to a finish of 45Ra, except that annular tool marks up to
45Ra, as defined in ANSI B46.1 will be acceptable. All other machined
surfaces shall be smooth to 125Ra maximum and free of burrs and sharp edges.
Unmachined surfaces, such as forging surfaces and bar stock flats, shall be
free of cracks, laps and seams.

3.8 Cleaning. All hose assemblies shall be free from oil, grease, dirt,
or any other foreign materials both internally and externally. Unless other-
wise specified, hose assemblies shall be cleaned to Class 1 of AS 611, except
that no chlorinated cleaning solutions may be used in the cleaning process.

3.9 Specification sheets. The individual item requirements shall be as
specified herein and in accordance with the applicable specification sheet.
In the event of any conflict between the requirements of this specification
and the specification sheet, the latter shall govern.

4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Unless otherwise specified in the
contract or purchase order, the contractor is responsible for the performance
of all inspection requirements as specified herein. Except as otherwise spec-
ified in the contract or order, the contractor may use his own or any other
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facility suitable for the performance of the inspection requirements specified
herein unless disapproved by the procuring activity. The procuring activity
reserves the right to perform any of the inspections set forth in the spec-
ification where such inspections are deemed necessary to assure supplies and
services conform to prescribed requirements.

4.2 C(lassification of inspections. The inspection requirements spec-
ified herein are classified as follows:

a. Qualification inspection (see 4.4).

(1) Retention. The retention of qualification shall consist
of certification by the manufacturer to demonstrate compliance of the
qualified hose assemblies with the requirements of this specification.
Certification shall be signed by a responsible official of management,
attesting that the listed product(s) is still available from the listed plant,
can be produced under the same conditions as originally qualified, i.e., same
process, materials, construction, design, manufacturer's part number or
designation, and meets the requirements of the current issue of the
specification. Certification shall be conducted &t intervals not exceeding
two years. The activity responsible for certification approval is the
qualifying activity (see 6.3).

b. Quality conformance inspection (see 4.5).

4.3 Inspection conditions.

4.3.1 Fitting ends. Qualification and guality conformance inspection
shall be conducted on assemblies using straight type swivel ends, except four
assemblies for impulse test shall have a 90-degree swivel on one end.

4.3.2 Preparation of specimen.

4.3.2.1 Sample lengths. Unless otherwise specified, length of sample
hose assemblies shail be in accordance with Table IV.

4.3.2.2 0il aging. In all the tests using oil aged samples, the hose
assemblies shall be fully immersed in MIL-H-83282 hydraulic fluid and soaked
in an air oven at a temperature of 275°F for seven days. All air shall be
excluded from the bore of the assembly during the test. No pressure shall be
applied to the assembly during the aging period.

4.3.2.3 Air aging. Air-aged samples shall be kept in air at a tempera-
ture of +275°F for seven days.

4.3.2.4 Unaged assemblies. Unaged assemblies shall be as shipped from
the hose assembly manufacturer.

10
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TABLE IV. Length of hose assemblies for test (in inches).

Twelve assemblies for Four assemblies Six assemblies
impulse test, six for flex test for other tests
Hose assembly for each pressure A/
size Operating Pressure
5000 psi 8000 psi
-03 11 15 18 18
-04 12 16 20 18
-06 15 21 27 18
-08 18 24 30 18
-10 21 30 33 18
-12 25 33 37 18
-14 28 37 41 18
-16 31 41 45 18
1/ One additional sample of each size in lengths as shown on Figure 2 shall
- be used for examination and conductivity tests.

4.3.3 Test conditions.

. ammm s iaaA

4.3.3.1 Test fluids. Unless otherwise specified, the pressure te
fluid shal) be hydraulic oil conforming to MIL-H- 83282 or other suitabl

+
v

e fluid.

ire Inner tube proof pressures are specified in
able est pressures are soec1f1ed in Table II. Unless

otherwise spec1f1ed a]l hose assembly test pressures shall have a tolerance
f +100 psi. Unless otherwise specified, all performance tests in 4.6 shall

be Conducted with an operating pressure of 8000 psi.

4.3.3.2
1 Ho
LAV

-
—H
+Huv

ie

4.3.3.3 Temperature. Except where otherwise specified, the tests shall
be conducted at a room temperature of approximately +60 to +100°F and a fluid
temperature of +60 to +170°F. Unless otherwise specified, temperature
measurements shall be taken w1th1n six inches of the hose assemblies under
test. Except as otherwise noted, all temperatures shall have a tolerance of
+15°F.

4.3.3.4 Torque. One end of each assembly shall be torgued to the
minimum torque vaiue and the other end torqued to the maximum torque value
without application of any additional lubricant beycnd that supplied by the
manufacturer. Torque values for end fittings are spec1fled in MIL-F-85720.

4.4 Qualification inspection. Qua]ification inspection shall consist of
all tests Tisted in lable V. lest sequence shall be as shown in Tablie VI.

4.4.1 Qualification test samples. Test samples shall consist of the
quantity and length specified in Table IV. The samples shall be capable of
mating with the dynamic beam seal type design, per MIL-F-85720.

1
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TABLE V. Qualification inspection.

Requirement Test method
Inspection paragraph paragraph
Examination of product 3.4 through 3.4.8 4.6.1
Tube roll and proof test 3.5.1.1, 3.5.1.2 4.6.2.1
Tube tensile strength 3.5.1.3 4.6.2.2
Proof pressure test 3.5.2.1 4.6.3.1
Elongation and contraction test 3.5.2.2 4.6.3.2
Volumetric expansion test 3.5.2.3 4.6.3.3
Leakage test 3.5.2.4 4.6.3.4
Room temperature burst pressure test 3.5.2.5 4.6.3.5
High temperature burst pressure test 3.5.2.6 4.6.3.6
Thermal shock test 3.5.2.7 4.6.3.7
Impulse test 3.5.2.8 4.6.3.8
Assembly flex test 3.5.2.9 4.6.3.9
Stress degradation test 3.5.2.10 4.6.3.10
Pneumatic surge test 3.5.2.11 4.6.3.11
Pneumatic effusion test 3.5.2.12 4.6.3.12
Overtightening torque test 3.5.2.13 4.6.3.13
Conductivity test 3.5.2.14 4.6.3.14
TABLE VI. Qualification test sequence.
Assembly 2 6 8 10
numbers 1 through and and and 25
5 7 9 1
Inspection | 4.6.1 4.6.1 4.6.1 4.6.1 4.6.1 4.6.1 4.6.1
sequence | 4.6.2.114.6.3.1 | 4.6.3.124.6.3.1]4.6.3.1 |4.6.3.1]4.6.3.1
4.6.2.214.6.3.2 | 4.6.3.17 |4.6.3.4]14.6.3.10{4.6.3.8]4.6.3.14
4.6.3.9 | 4.6.3.3 |4.6.3.7]4.6.3.11
4.6.3.13| 4.6.3.6
4.6.3.5

1/ These samples shall have a 90° elbow fitting on one end of the hose, and
- a straight-type fitting on the other end of the hose.
being sought for both the bent-tube and the forged-elbow configuration

then one-half of the samples (6) shall use one type of configurated elbow

while the other half of the samples use the other type.

[f approval is

4.4.2 Test report, test samples and data for the procuring activity.

When the tests are conducted at a location other than the laboratory of the
procuring activity, the following shall be available for furnishing to that

activity:
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- T b mmad f emmmimrd s +h MTI _STN-R21 and <hall include a
d. 1estu (tfl.)UrL 1N 4aeeorgarnice witil fileTo1v U:}I’ Qi S>01GQ llv\.--\TU\. a
report of all tests and outline description of test conditions.

b. Test samples that were tested and eight untested samples of
each size for which tests are desired, if requested by the

procuring activity within one year.

c. Engineering data in the form of detail and assembly drawings.
The assembly drawings shall have a cut-away section showing all
details in their normal assembly position and shall carry part
numbers of all details and subassemblies.

d t of sources of hose or hose components including source's
name and product identification for inner tube, hose and
assembly

4;5 Quality conformance inspections. Quality conformance inspections
shall be accomplished on hose assemblies for delivery in accordance with the
following and the procedures in MIL-STD-105.

a. Individual tests (see 4.5.1) (100 percent inspection).
b. Sampling tests (see 4.5.2).
c. Period controls (see 4.5.3).

4.5.1 Individual tests. Each hose assembly shall be subjected to the
following tests:

a. Examination of product of 4.6.1.
b. Proof pressure test of 4.6.3.1.

NOTE: Production samples that are proof pressure tested with water
should be air dried prior to capping.

4.5.2 Sampling tests. The following tests shall be performed on hose
assemblies individually selected at random from each lot in the order listed.
A sampling test lot shall consist of not more than 6600 feet of hose all of
one dash size.

a. Elongation and contraction test of 4.6.3.2.
b. Leakage test of 4.6.3.4.

C. Room temperature burst pressure test of 4,6.3.5.

d. Impulse test of 4.6.3.8 {oil-aged sampl
4,5.3 Periodic control tests. The following tests shall be performed on
eight hose assemblies {for each test) individually selected at random from
each complete lot. A periodic control test lot shall consist of no more than
20,000 feet of hose, all of one dash size, manufactured under essentially the
same conditions.

13
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a. Stress degradation test of 4.6.3.10.

b. Conductivity test of 4.6.3.14.

4.5.4 Rejection and retest. Rejected lots shall be resubmitted for
vrotact and arrantancse Iin arcrmmAsn~a waith MII _CTN_1NE Dawte ciithiartad +n
FLULCOoL Qv auegpvarive P aeLui uaiilt willl NlLToiUTIUJe. rar Lo 2JUUJTLLTU WV
non-destructive tests and failing to conform to the requirements of these
tests shall be rejected. Parts subjected to destructive tests shall be
discarded.

4.5.4.1 Report of failure of sampling test. When a hose assemb?y
to pass a sampliing test, the entire iot representeo by the sample shail be

rejected. A1l failures of the tested units shall be reported immediately by
telephone or message within 24 hours. Full particulars concern1ng action
taken to correct the defects shall be submitted to the procuring agency in a

written test report conforming to DI-R-5299C (see 6,2.1). The lot represented
by the unsatisfactory sample shall not be resubmitted until approval of re-
submission has been issued by the procuring agency.

4.5.5 Switching procedures. Switching inspection severity ieveis, for
examplie, from normai to tighteﬂed inspection, sha11 be in accordance with
MTI _CTN_1NK A1l ingnection plans chall ha einala ecamnla nlanc with an ANl Af
L Sy - ~ U 11UV e mi il )}JC\,LI\JII PIUIID 211Q4 [V A Dlllsl(_ AU Vo LA "R N} “ani N Vi
1.0 percent at special inspection level S-2.

4.5.6 Non-destructive test sample. Sampling for material, threads,
finish, d1men51ons, marking, surface defects and workmansh1p sha]] be at
random in accordance with MIL-STD-105 at an Acceptable Quality iLevel (AQL) of
4.0 percent unless otherwise specified herein.

4.5.7 Destructive test sample Prior to testing, a letter (D) shall be

est s j
impression stamped on each end fi tt1nq of hose assemb11es used for destructive

tests of 4.5.2 and 4.5.3.

4.6 Method of examination and test.

A c 1 o~

L. n of oroduc C
.U 10 Ekdlll i

of product. Cact

Ir
p—)

+ 5~
LIV

1d length of tub lg and hose assembly
shall be examined to determine compliance with this specification with respect
to material, size, workmanship and dimensions. All hose assemblies shall be
visually 1nsoected to determine conformance to this specification and

inspected for broken or missing reinforcing braids or other evidence of mal-
function which shall be cause for rejection,.

4.6.1.1 Packaging inspection. The inspection of the preservation-
packaging and interior package marking shall be in accordance with the
applicable group quality conformance inspection requirements of MIL-P-116,
ApPp i ILGU I yrvup Yuli vy Luin v ey L2 A v M- (et Eilod B Vi)
The inspection of the packing and marking for shipment and storage shall be in

accordance with the quality assurance provisions of the applicable packing
specification for the proper level and the marking requirements of MIL-STD-129.

4.6.2 Inner tube tests.
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that the flattening gap, rounding gap and proof pressure shall be as specified
in Table I. The test fluid shall be either air or water.

4.6.2.2 Tube tensile strength. Size -08 tubes and under shall be sub-
jected to tensile strength tests in accordance with ASTM D412, except that the
separation speed shall be two inches per minute. Tubes larger than -10 shall
be tested in accordance with ASTM 01457. The 1ong1tud7na1 tensile strength
for all sizes shall be a minimum of 2200 psi at 77 + 2°F. In sizes under -10,
the transverse tensile strength need not be tested.

4.6.2.3 Specific gravity of tube.

4.6.2.3.1 Apparent specific gravity. Apparent specific gravity shall be
determined in accordance with ASIM U797, Method A, and shall not exceed 2.155
at 77°F + 2°F. Two drops of wetting agent shall be added to the water. When
test samples are prepared from braided hose, the braid impressions must be

removed before testing.

4.6.2.3.2 Relative specific gravity. Relative specific gravity shall
not exceed a value of 2.190 for all sizes and typas of tubes.

4.6.3 Hose assembly tests.

4.6.3.1 Proof pressure test. All hose assemblies shall be pressure
tested to the values specified in Table Il for not less than 30 seconds and
not more than five minutes. Any evidence of leakage from hose or fittings or
any other evidence of malfunction shall constitute failure.

4.6.3.2 Elongation and contraction test. Two hose assemblies of each
size shall be subjected to the elongation and contraction test. The hose
shall not change in length by more than +0.30 inch in 10 inches of length when
subjected to the operating pressure shown in Table [l for not less than five
minutes. With the hose held in a straight, unpressurized condition, a 10~inch
gage length shall be marked off on the hose and the hose then pressurized.
After five minutes, while still pressurized, the gage length shall be measured
and the change in length shall be calculated.

4.6.3.3 Volumetric expansion test. Two hose assemblies of each size
shall be tested in accordance with ASTM D380. The volumetric expansion of the
test assemblies shall be in accordance with the values shown in Table II.

This test shall be performed at the operating pressure shown in Table II.

4.6.3.4 Leakage test. Two hose assemblies of each size shall be pres-
surized to 67 percent of the minimum room temperature burst pressure shown in
Table II, and held for five minutes minimum. The pressure shall then be
reduced to zero psi, after which it shall be raised to 67 percent of the
minimum room temperature burst pressure for a final S5-minute check. Any
evidence of leakage from hose or fittings, hose burst, fitting biow-off or any
other evidence of malfunction shall constitute failure.

4.6.3.5 Room temperature burst pressure test. Two hose assemblies of
each size shalT be o1l aged per 4.3.Z.Z2, then they shall be subjected to a
pressure sufficient to burst the assemblies with a rate of pressure rise equal

.-

o]
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to 20,000 psi *+ 5000 psi per minute. The hose assemblies shall be observed
thrOUQhout the test and the type of failure and the pressure at which fajlure
occurred shall be recorded. The assemblies shall not leak or show any
evidence of malfunction at any pressure below the specified pressure lis in
Table II.

4.6.3.6 High temperature burst pressure test. Two hose assemblies of
each size shall be o1l aged per 4.3.2.2, then they shall be filled with
MT! _H_R22RQ2 11114 nlarad 1 ciiitahla ~rAntasnar anAd thon intAn an gven
riaLThToul o P TuU U,y pravcu tiivy a rLau i CuliLa 1Tt anuyu Lircii Ly anl uvcaii
preheated to 275°F. There, the hose assemblies shall be soaked for one hour

with ambient and fluid temperature at 275°F, At the end of that period, the
assemblies shall be pressurized to proof pressure of Table Il for a minimum of
five minutes. The pressure shall then be released and while maintaining at
275°F, the pressure shall be increased to failure as described in 4.6.3.5.

A & 2 7 Th act chalY Ko a2¢c fFAllAwe -
HeUeOe/ 1 coL blall ve da> 101 ITUWS.

a. Two hose assemblies of each size shall be subjected to this
test. One assembly shall be air-aged and one assembly shall be
unaged. The assemblies shall be subjected to the proof pres-
sure specified in Table Il for a minimum of five minutes.

mea

two hours. At the end of th]S pe i0
Ltemperature, nigh temperature Lest flUlu at a temperature of
+275°F shall be suddenly introduced at a minimum pressure of 50
psi. Immediately after the hot oil has filled the assembly,
the pressure shall be raised to the proof pressure specified in

Table II for a minimum of five minutes Not more than 15
rQu T 4 QG v U [ AL =NV L I I R RV S 0N o) YL uur o oviiainl v

seconds shall elapse tion of the high
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........ D etween the 1nfrgng on
temperature oil at 50 psi and the raising of the pressure to
proof pressure.

c. The test assembi

1e
cemperature te f
12N
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pressure of 75 + 25 psi and soaked
perature maintained at +275°F for one
hour. At the end o period, the assembly shall be pres-
surized to the proof pressure specified in Table Il for a
minimum of five minutes. The pressure shall be released and
while stil]l maintaining at +275°F, the pressure shall be
increased at the same rate of rise as specified in 4.6.3.5
until failure is obtained. The hose assembly shall be under

,,,,, e

continuous observation during the preceo1ng test and the pres—
sure at which failure occurred and the type of failure shall pe
roacrnrdod

FCLUT UC U e

st,
any evidence of leakage from the hose or fittings, hose bur st:
fitting blow-off or any other evidence of malfunction shall
constitute failure. During the burst portion of (c), any of
the above occurring below the minimum high temperature burst
pressure shown in Table Il shall constitute failure.

d. During part (b) and the proof portion of part (c) of the te

16
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4.6.3.8 Impulse test. The impulse test shall be as follows:

a. Four test assemblies of each size shall be oil-aged, four shall
be air-aged and four shall be unaged. The assemblies shall
then be subjected at room temperature to a proof pressure spec-
ified in Table II for a minimum of five minutes.

b. Six samples, two each oil-aged, air-aged and unaged, shall be
tested with a 5000 psi operating pressure, 7500 psi peak pres-
sure and 5000 psi bend radius as specified in Table II. Six
samples, two each oil-aged, air-aged and unaged, shall be
tested with an 8000 psi operating pressure, 10,800 psi peak
pressure and 8000 psi bend racius as specified in Table II.
The impulse pattern shall be as soecified in ARP 603.

C. Electronic measuring devices shall be used to determine and
control the impulse pressure in the inlet manifold. The
impulse shall occur at 70 + 10 cycles per minute (cpm). The
test fluid and ambient air shall be maintained at +275°F and
measured at the test manifold.

The test shall be run in such a manner that the assemblies shall be tempera-
ture cvcled from room temperature to specified ambient and fluid temperatures
for 200,000 impulse cycles with 80% o7 the cycles at +275°F and 20% at room
temperature. Any evidence of leakage irom the hose or fittings prior t¢ the
completion of 200,000 impulse cycles for all sizes shall constitute failure.

4.6.3.9 Assembly flexibility test. Four hose assemblies of each size
shall be mounted in the assemoly flexure test setup as illustrated on Figure 2
and subjected to the following test sequence. Two nose assemblies of each
size shall te tested to 5000 psi pressure requirements with the "A" dimension
and 5000 ps1 minimum bend radii as specified herein. Two assemblies of each
size shall be tested to 8000 psi pressure requirements with the "A" dimension
and 8000 psi minimum bend radii as specified herein. The assemblies shall be
filled with one of the high temperature test fluids as specified in 4.3.3.1.
Temperature indicatad is both fluid and ambient. Flexing shall occur at a
rate of 70 *+ 10 cpm during portions (cj, (d) and (e).

a. The test assemblies shall be soaked with no pressure or flexing
at a temperature of -65 + 2°F for a minimum of one hour.

b. With no flexing, the test assemblies shall be pressurized to
the proof pressure as specified in Table [l with the tempera-
ture still at -65°F for a minimum of five minutes (first cycle
only).

C. Flexing shall begin while the test assemblies are pressurized
to the operating pressure as specified in Table Il with the
temperature still at -65°F for a minimum of 4000 cycles.

d. With the pressure reduced to zero psi, flexing shall continue
for 1000 cycles at -65°F. -

17
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FIGURE 1. Typical setup for thermai shock testing.
MINIMUM iNSIDE BEND
d RADIUS  10°/
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3.5i?.50m. _,"V
i L
L ! .
3.5+ 0.50.IN | //,//]l 77
= |
Lt———At 0.25 IN. —--J
A (inches)
Hose size Uperating Pressure
dash number 5000 ps1 8000 ps
-03 3.00 6.00
-04 3.50 6.50
-06 5.6¢ 10.62
-08 6.50 12.25
-10 7.25 14.00
-12 9.00 16.62
214 10.25 18.50
-16 11.12 20.75
FIGURE 2. Assembly flexure test setup.
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e. Increase the temperature to +275°F and flex 1000 cycles with
the pressure at zero psi. The pressure shall then be increased

to the operating pressure as specified in Table Il with the
temperature held at +275°F. Flexing shall continue until an
accumulated total of 80,000 cycles is reached.

f. Steps (a), (c), (d) and (e) shall be repeated for a total of
five test sequences, i.e., 400,000 flexing cycles.

g. After completion of step (f) and with no fiexing, the test
assemblies shall be pressurized to the proof pressure specified
in Table 1] with the temperature still at +275°F for a minimum
of five minutes (last cycle only).

Any leakage from the hose or fittings, hose burst, fitting blow-off or any
other evidence of malfunction during test shall constitute failure.

4,6.3.10 Stress deqradation test. Two hose assemblies of each size
shall be subjected to this test.

a. The assemblies shall be filled with test fluid and then placed
in an oven which shall be maintained at a temperature of
+275°F. Precautions shall be taken to assure that the hose
assemblies do not come in contact with parts of the oven that
are at a higher temperature. A pressure equal to the rated
operating pressure specified in Table II shall be applied to

b~ b y
the hose assemblies.

——

gradually released and the assemblies shall be removed from the
oven, drained and cooled to room temperature.

C. The hose assemblies shall then be filled with test fluid and a
pressure equal to the rated operating pressure specified in
Table Il shall be applied and held for a minimum of two hours
at room temperature.

d. The procedure specified in a, b and ¢ shali be repeated for a
total of three times.

e. After the final two-hour pressurization period, the hose
assemblies shall be drained and flushed with trichlorotri-
fluoroethane conforming to MIL-C-81302, and then placed in an
oven for one hour. The temperature of the oven shall be main-
tained at +160 + 10°F.

f. The hose assemblies shall be removed from the oven, cooled to
room temperature, and then subjected to a pneumatic effusion
test per 4.6.3.12. To conduct this test, the hose shall be
installed in an apparatus similar to that shown on Figure 4.

r.t w g
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g. The apparatus with the hose assembly installed shall be
immersed in water containing no wetting agent. A pressure
equ alent to the rated operating pressure specified in Table
I all be applied for 15 minutes to allow any entrapped air

in Lhe hose to escape.

h. The pressure shall be held an additional five-minute period
during which time the effused gas shall be collected from the
test sample, including the Juncture of the hose to the r1tt1ng,
< A o~

L P R s - AL noewu o . AL a o dmbem £ 3., - - A At A
DUL 1oL IILIUUIHQ L”E o] nu L. AT LEr tne rive-minuce per 1uu U
nwacc.nw17:fi.1n +hon average rate nf offucinn thrniioh thae nga
PETOoOoUl 1LUL IV, LT 4avTi ayt iy aLcTc vl Tl iuo v \-lll\.JU:,l| viic 1ivocC
and two fittings shall be computed into cc/in./min. If the
average rate of effusion exceeds 2.0 cc/in./min for any size,
it shall be cause for rejection and considered failure to
qualify
4.6.3.11 Pneumatic surge test. Two hose assembliies that were subjected
b blim et e AAamian At e At TA & 2 1NY ebhall ha iiend FAr thice +nct Tho
LO Lhe SLrzess UEgldUdLlUH LESL (#.0V.0.1U ) DHial )} DT UdDEU 11Ul LIS LTOSUL. Hic
hnco aceamhlinc chall Re inctallad in tha toct amnaratie in arcnrdance with
nu>c AD5CHiIU T 1TD Q1 v Iiaova t 1 TU NN} LIIc LCO L uppulu\.u_) LN UL LUul guiive LA BRI N
Figure 3. ’

The assemt:lies shall be subjected to the rated operating pressure as specified
in Table Il for 25 minutes at room temperature. After this period of pres-
surization, the exhaust valve shall be opened within 50 mil
rap1o dwscn rge of the compressed air or n1trogen gas. A
) I i
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mes. At the end of
ed and oxammed for evidence of tube collaose. sponging of 1nner tube.
c., and the filter downstream of the hose examined for evidence of inner
tube degradation. Any evidence of degradation shall constitute failure.

al
a

4.6.3.12 Pneumatic effusion test. 7Two hose assemblies of each size
shall be used for this test. The assemblies shall be subjected to the
Araratrina nvocciivra enarsfiod 1in Tahle 11 fav Ana hAatiw Niv affincinn chall kA
UPCI GLllly plC))U( < QYTL I iIT\uJ LR rav i il Pl UHIT 1TuUUl « md CrHido Uit a1 oe
rollected ucsing the water displacement method and air collecting device
LCUtITLLTU Uo iy wviic wauoe Sy QLTS Liivu ad U < S c e
similar to that depicted in Figure 4. The total amount of effusion through

the hose and two fittings shal] be collected over the last 1/2 nour of
testing. Total effusion shall not exceed 8.0 cc/ft of hose assembly for any

size hose.

A £ A 10 Noom ol 2 L b omntomm oA A Tiin lhhmecen aceoammb ) dmaa o oddbe a2 L4
4.0.3.19 uvertignienifng Lorgue test. WO nose assembiies witn straignt
: Y anAde At al) R cithanrtad A thic tact DrsAar tn $hic $nct +hn Fi¢t4+3mne
swiveld enads »Siali Ve >ubjrelicu LU il Ltoot FETulh Lo Lo LeSL, L T ILLiangs
chall ha luhricated with a1l {cee 4.3.3.1) The fittings shall he tightened
Sliail o uUc tUUD TLaQuLeCu wi Ll v \ o -vouul/- LS | LitiYs onigi v UL Lvryiiecricu
to the applicable torque specified in Table [II and then loosened. This

sequence shall be repeated 15 times. After this sequence, there shall be no
evidence of failure or deformation of the fitting assemblies, and the swivel
nuts shall be free enough to permit turning on the nipple by hand. After the
above tightening torgue test sequence, the tested end fittings shall be
coupled to a length of hose and subjected to the proof pressure specified in

Table Il for five minutes without leakage.
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5.2.2 Level B, Hose assemblies preserved and packaged to meet 5.1.1
shall be packed in domestic-type containers conforming to PPP-B-585, PPP-B-
591, PPP-B-601, PPP-B-636, or PPP-B-576. Exterior containers shall be of
minimum cube and tare consistent with the protection required. Insofar as
pract1cab1e, exter1or conta1ners shall be of uniform shape and size and sha]]

R |
Lty

e
_.l

special requirements of PPP-B-636.

5.2.3 Level C. Packages which require overpacking for acceptance py the
carrier shall be in exterior type shipping containers in a manner that wiii
ensure safe transportation at the lowest rate to the point of delivery. Con-

+ainame ehall mant lInifarm Frainht r1;rc1¢1ra+\nn Dn1oc ar ronn12f1n ¢ nf
LAifners Sfidiid HmTTL Ui Uim 7 Cigriv vidosititduiUin RUICo Ul Foyuidviv ns o1
other comman carriers as annlicable to the mode of transnartation.
guvaer (0 8 La ers ds 4dppiiial LO O LNe R0ae O Lranl SpParLdi 10R.

5.3 Marking. Interior and exterior shipping containers shall be marked
in accordance with MIL-STD-129.

5.3.1 Packing date. The date of packing shall be marked on ail interior
and exterior containers.
6. NOTES

6.1 Intended use. The hose assemblies covered by this specification are
intended for use in aircraft high pressure 5000 and 800C psi hydraulic systems
operating in a temperature range of -65° to +275°F. Do not use in fire zones
L mm i Al amalhmaam A T3 Na cant Al amm Asm camcatbiesat +ha hhaca bhoadAd Tham momd
Oor as punip uistinarye i1ine. UL 11Ul Liaiiip ur reEser it e niudsdT uraild,. ing ena
fittings of these hose assemblies are not intended for reuse. For procure-
ment, this is a critical application item.

w

6.2 Ordering data. The contract should specify the following:

a. Titie, number and date of this specification.

b. Manufacturer's military standard part number or FSCM number, if
available.

C. Level of preservation, packaging and packing (see 5.1 and 5.2).

d. Samples subjected to destructive testing are not to be
considered or shipped as part of the contract.

£ 2 Cantrart Aata reniivamantc Ttome af dAolivarahla Aata vaairivad Ky
Vel e i uuu»vu»» MULU T CYUu T CHIC T VLD e 4Ly Vi MLl voi auaic uaLa icyuiircu vy
this specification are cited in the following paragraphs of the Data Item
Description (DID):
Paragraph Data Requirement Applicable DID
4.5.4.1 Report of Failure of Sampling Test DI-R-5299C
A &£ MNirality LCAanfarmanrcra Tact Dannsé At T CAYN
*.J yuatlity vuniiurnmanie 1oL Repor L Ul=i1=03<dY
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Such data will be delivered as described on approved (numbered) DIDs (Date

Item Description/DD Form 1664) when specified on DD Form 1423 (Contract Data
Requirements List) and incorporated into the applicable contract.

6.3 Qualification. With respect to products requiring qualification,
awards will be made only for such products as have, prior to the time set for
opening of bids, been tested and approved for inclusion in the applicable
Qualified Products List whether or not such products have been actually so
listed by that date. The attention of the contractors is called to this

requirement and manufacturers are urged to arrange to have the products that

Svevur o 2

they propose to offer to the Federal Government tested for qualification, in
order that they may be eligible to be awarded contracts or orders for the
products covered by this specification. The activity responsible for the
Qualified Products List is the Naval Air Systems Command, Attn: AIR-5303]2,
Department of the Navy, Washington, DC 20360; however, information pertaining
to qualification of products may be obtained from the Commander, Naval Air
Development Center (Code 6061), Warminster, PA -18974.

(a) Hose assemblies

(b) Polytetrafluoroethylene
(c) Aramid fiber

(d) Dynamic beam seal

(e) Aerospace fluid systems

(f) 500G/8000 psi operating pressure

Preparing Activity:

Navy - AS
Navy Ao

(Project No. 4720-N001)
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INSTRUCTIONS: In s continuing effort to make our standardization documents better, the DoD provides this form for use in
submitting comments and suggestions for improvements. All users of military standardization documents are :nvited to provide
suggestions. This form may be detached, folded along the lines indicated, taped along the loose edge (DO NOT STAPLE), and
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